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PROBLEM TO BE SOLVED: To obtain a photocatalytic complex usable for water cleaning, deodorization, 
stain proofing, disinfection, drainage treatment, control of growth of alga and various chemical reactions, ha\ 
excellent alkali resistance, a coating solution for forming a photocatalytic layer and a photocatalyst supportir 
structure. 

SOLUTION: This photocatalyst complex comprises a photocatalyst, a zirconium compound and an aluminui 
compound in which the zirconium compound is a gel of one kind a mixture of two or more kinds selected fro 
group consisting of zirconium oxide, hydroxide oxide, hydroxide, oxynitrate, oxycarbonate, a 1-4C alkoxide « 
hydrolyzate of the alkoxide, the aluminum compound is one kind a mixture of two or more kinds selected fro 
group consisting of aluminum oxide, hydroxide oxide, hydroxide, oxynitrate, oxycarbonate, a 1-4C alkoxide ; 
hydrolyzate of the alkoxide. This coating solution for forming the photocatalytic layer comprises the photoca 
zirconium compound and the aluminum compound. This photocatalyst supporting structure comprises the 
photocatalyst, the zirconium compound and the aluminum compound. 
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[Claim(s)] 

[Claim 1] It is the photocatalyst complex containing a photocatalyst, a zirconium compound, 
and an aluminium compound. Said zirconium compound The oxide of a zirconium, an oxidation 
hydroxide, a hydroxide, an oxy-nitrate, an oxy-carbonate, It is the gel of one sort or two sorts or 
more of mixture chosen from the group which consists of a hydrolysis product of the alkoxide 
of carbon numbers 1-4, and this alkoxide. Said aluminium compound Photocatalyst complex 
characterized by being the gel of one sort or two sorts or more of mixture chosen from the group 
which consists of a hydrolysis product of the oxide of aluminum, an oxidation hydroxide, a 
hydroxide, an oxy-nitrate, an oxy-carbonate, the alkoxide of carbon numbers 1-4, and this 
alkoxide. 

[Claim 2] The gel of said zirconium compound or an aluminium compound is photocatalyst 
complex according to claim 1 whose specific surface area after desiccation is the porosity gel 
more than 100m2/g at 150 degrees C. 

[Claim 3] Photocatalyst complex according to claim 1 which converts said zirconium compound 
into an oxide to the whole photocatalyst complex, converts an aluminium compound into an 
oxide to the whole photocatalyst complex five to 50% of the weight, converts 20 - 90 % of the 
weight, and a photocatalyst into a metallic oxide to the whole photocatalyst, and it comes to 
contain five to 60% of the weight. 

[Claim 4] Coating liquid for photocatalyst stratification which is coating liquid for photocatalyst 
stratification, and makes an aluminium compound solid content 0.5 to 5% of the weight by 
oxide conversion by making a zirconium compound into solid content to the whole coating 
liquid, and it comes to contain 0.5 to 6% of the weight by oxide conversion by making 2 - 9 % 
of the weight and a photocatalyst particle, and/or a sol into solid content. 

[Claim 5] Said zirconium compound is coating liquid for photocatalyst stratification according 
to claim 4 which is one sort or two sorts or more of the mixture and/or the sols which are chosen 
from the group which consists of a hydrolysis product of the oxide of a zirconium, an oxidation 
hydroxide, a hydroxide, an oxy-nitrate, an oxy-carbonate, the alkoxide of carbon numbers 1-4, 
and this alkoxide. 

[Claim 6] Said aluminium compound is coating liquid for photocatalyst stratification according 
to claim 4 which is one sort or two sorts or more of the mixture and/or the sols which are chosen 
from the group which consists of a hydrolysis product of the oxide of aluminum, an oxidation 
hydroxide, a hydroxide, an oxy-nitrate, an oxy-carbonate, the alkoxide of carbon numbers 1-4, 
and this alkoxide. 

[Claim 7] Coating liquid for photocatalyst stratification according to claim 4 whose mean 

particle diameter of said aluminium compound and/or its sol is 2nm - 50nm. 

[Claim 8] Coating liquid for photocatalyst stratification according to claim 4 whose mean 



particle diameter of said aluminium compound and/or its sol is 2nm - 50nm. 
[Claim 9] It is the photocatalyst **** structure which forms a glue line in a carrier surface and 
comes to form a photocatalyst layer in this glue line front face further. Said photocatalyst layer 
The oxide of a photocatalyst particle and/or a sol, and a zirconium, an oxidation hydroxide, The 
gel of one sort or two sorts or more of mixture chosen from the group which consists of a 
hydrolysis product of a hydroxide, an oxy-nitrate, the alkoxide of carbon numbers 1-4, and this 
alkoxide, The photocatalyst support structure which consists of gel of one sort or two sorts or 
more of mixture chosen from the group which becomes a list from the hydrolysis product of the 
oxide of aluminum, an oxidation hydroxide, a hydroxide, an oxy-nitrate, the alkoxide of carbon 
numbers 1-4, and this alkoxide. 

[Claim 10] The gel of said zirconium or aluminum is the photocatalyst support structure 
according to claim 9 whose specific surface area after desiccation is the gel of the porosity more 
than 100m2/g at 150 degrees C. 

[Claim 11] Said photocatalyst layer is the photocatalyst support structure according to claim 9 
which converts a zirconium compound into an oxide, converts an aluminium compound into an 
oxide five to 50% of the weight, converts 20 - 90 % of the weight, and a photocatalyst into an 
oxide, and it comes to contain five to 60% of the weight. 

[Claim 12] Said glue line is the resin which a silicone content converts into an oxide, converts 2 
- 10% of the weight of silicon modified resin, and colloidal silica into an oxide, and contains 
five to 10% of the weight, or a general formula (I). 

[Formula 1] 



Rl among [type the alkyl group of carbon numbers (the amino group, the carboxyl group, or the 
chlorine atom may permute) 1-8 and R2 the alkyl group of the carbon numbers 1-8 which may 
be permuted by the alkoxy group is expressed, nl, n2, and n3 express 0, 1, or 2, and n4 
expresses the integer of 2 to 4, and it is nl+n2+n3+n4=4. ] The photocatalyst support structure 
according to claim 9 which consists of resin which comes out, converts the polysiloxane which 
is the polycondensation resultant of a compound expressed into an oxide, and contains it three 
to 10% of the weight. 

[Claim 13] The resin containing said polysiloxane is the photocatalyst support structure 
according to claim 12 which is silicon modified resin. 

[Claim 14] The resin containing said colloidal silica is the photocatalyst support structure 

according to claim 12 which is silicon modified resin. 

[Claim 15] Said glue line is colloidal silica and a general formula (I). 



[Formula 2] 



Rl expresses the alkyl group of carbon numbers (the amino group, the carboxyl group, or the 
chlorine atom may permute) 1-8 among [type. R2 the alkyl group of the carbon numbers 1-8 
which may be permuted by the alkoxy group is expressed, nl, n2, and n3 express 0, 1, or 2, and 
n4 expresses the integer of 2 to 4, and it is nl+n2+n3+n4=4. ] The photocatalyst support 
structure according to claim 9 which consists of silicon modified resin which comes out and 
contains the polysiloxane which is the polycondensation resultant of a compound expressed. 
[Claim 16] Said silicon modified resin is the photocatalyst support structure according to claim 
12 which are acrylic silicon resin, epoxy silicon resin, polyester silicon resin, or those mixed 
resin. 

[Claim 17] Said polysiloxane is the photocatalyst support structure according to claim 12 which 
is the hydrolyzate or this hydrolyzate product of a silicon alkoxide which has the alkoxy group 
of carbon numbers 1-5. 

[Claim 18] The mean particle diameter of the colloidal silica contained in said glue line is the 
photocatalyst support structure according to claim 12 which is 2nm - 50nm. 
[Claim 19] The photocatalyst support structure according to claim 12 whose total light 
transmission with a wavelength of 550nm which doubled said glue line and the photocatalyst 
layer is 80% or more. 

[Claim 20] The photocatalyst support structure according to claim 12 whose adhesions by the 
squares tape method specified to JISK5400 after irradiating the light of the black light of 
ultraviolet-rays on-the-strength 3 mW/cm2 under the temperature of 40 degrees C and 90% of 
relative humidity for 500 hours are six or more evaluation mark. 

[Claim 21] Ultraviolet-rays on-the-strength 3 mW/cm2 The photocatalyst support structure 
according to claim 12 whose total light transmission with a wavelength of 550nm which 
doubled the glue line and the photocatalyst layer after irradiating the light of the black light 
under the temperature of 40 degrees C and 90% of relative humidity for 500 hours is 80% or 
more. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the structure which supported the photocatalyst 
used for water purification, deordorization, antifouling, sterilization, waste water treatment, 
growth control of an alga, various chemical reactions, etc. especially the photocatalyst complex 
which has endurance sufficient also in the bottom of the outdoor environment excellent in alkali 
resistance, the coating liquid for photocatalyst stratification, and the photocatalyst support 
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structure. 
[0002] 

[Description of the Prior Art] From the former, disassembly of antibacterial, fungus resistance, 
or harmful matter is meant according to an operation of a photocatalyst, and the photocatalyst 
support structure which makes it come to support a photocatalyst on support is known. This 
photocatalyst support structure is manufactured by forming a photocatalyst layer by making a 
carrier surface usually apply and harden the coating liquid for photocatalyst stratification 
containing a photocatalyst component. 

[0003] Although the coating liquid for photocatalyst stratification contains the photocatalyst 
component and binder resin which consist of metallic oxides, such as a titanium dioxide, as an 
indispensable component, according to the purpose and an application, various things may be 
added besides it. 

[0004] For example, in order to raise the adhesion between layers of a photocatalyst layer, the 
constituent which made the organometallic compound which can be hydrolyzed besides 
titanium oxide and an aquosity solvent add is indicated by JP,9-40872,A. And metal alkoxides, 
such as a lithium, magnesium, and aluminum, are used as an organometallic compound which 
can be hydrolyzed. 

[0005] Moreover, in order to prevent that composite carries out photooxidation degradation and 
to make super-hydrophilization of a front face possible, the composite which has the 
photocatalyst layer which added the matter which checks a photooxidation reduction reaction in 
addition to an optical semi-conductor is indicated by JP,9-226040,A. And one or more sorts of 
matter chosen from the group which consists of alkali metal, an alkaline earth metal, an alumina, 
a zirconia, a silica, antimony oxide, non-fixed form titanium oxide, aluminum, and manganese 
as matter which checks this photooxidation reduction reaction is used. 

[0006] The anti-fogging membrane formation base material which prepared the coat which 
consists of at least one sort of metallic oxides chosen from the group which consists of a 
metallic oxide containing a titania and a P205, B-2 03, boehmite, gamma-aluminum 203, and 
Si2-aluminum203 system oxide on the base material front face is indicated by JP,9-241037,A. 
It is characterized by fog resistance maintaining this base material for a long time. 
[0007] The member which formed the layer containing at least one sort in alkali metal, an 
alkaline earth metal, zinc, aluminum, platinum, palladium, a ruthenium, an alumina, a zirconia, 
Seria, and yttria in the base material front face in addition to the optical semi-conductor is 
indicated by JP,9-227156,A. This member is characterized by 
hydrophilic-property[ super-]-izing a front face also according to the light sources often used 
every day, such as sunlight and indoor illumination light. 

[0008] The photocatalyst coating agent which it comes to contain 0.1 to 30% of the weight is 



indicated by making the powder and/or sol of a photocatalyst into solid content 0.1 to 3% of the 
weight by JP,9-310039,A at the list, using the sol of a metaled oxide and/or a hydroxide as solid 
content for a silicon compound 0.001 to 5% of the weight. When a photocatalyst layer is formed, 
support does not deteriorate according to a photocatalyst operation, or a photocatalyst is not 
desorbed from this coating agent. 

[0009] After applying to a base material the titania sol which added both the zirconium dioxide, 
and zirconium both [ either or ] so that Zr/Ti (mole ratio) may become less than 0.3, the 
manufacture approach of the fixed photocatalyst which carries out baking processing at 
300-1000 degrees C is indicated by JP,10-180118,A. According to this manufacture approach, 
using a comparatively cheap raw material, a special facility and actuation are not needed but a 
fixed photocatalyst can be manufactured to low cost by short firing time. 

[0010] In order to raise photocatalyst activity, in addition to the polyvinyl pyrrolidone and the 
titanium compound, the sol for titanium oxide photocatalysts containing at least one sort in a 
zirconium compound, a zinc compound, a silicon compound, a hafnium compound, an 
aluminium compound, and a boron compound is indicated by JP,10-337478,A. 
[0011] In JP,10-216528,A, a photocatalyst particle is pasted up on a base with a binder, and the 
photocatalyst support structure using a silica and/or a zirconia as a binder is indicated in the 
photocatalyst object which comes to form the catalyst film on said base. This invention is 
characterized by the ability to form the coat of high photocatalyst activity and a water resisting 
property at low temperature 350 degrees C or less by using a silica and/or a zirconia as a binder. 
[0012] The hydrophilic coat formation base material which applies to the particle of a silica 
and/or an alumina and a list the solution which contains the sol and/or particle which form a 
titania and an amorphous metallic oxide at a predetermined rate, and is calcinated at the 
temperature of 400-850 degrees C at a substrate top and which was excellent in the hydrophilic 
property and was excellent in endurance, and its manufacture approach are indicated by 
JP,11-146277,A. 

[0013] Titanium oxide and the titanic-acid zirconium of a crystalline substance are made into a 
subject, and the manufacture approach of a titanium oxide system catalyst that atomic % ratio 
(Zr/Ti) of a zirconium and titanium calcinates the resultant of 0.001 or more titanium oxide 
system catalysts [ 0.5 or less ] and a titanium compound, and a zirconium compound under an 
atmospheric-air ambient atmosphere is indicated by JP,11-179211,A. And photocatalyst activity 
is made to improve by considering a titanium oxide system catalyst as this configuration. 
[0014] It dissolves or distributes to the solvent with which a compound titanium oxide particle 
and a binder become JP,11-188270,A from water and/or an organic solvent. One sort or two 
sorts or more of elements which are becoming coating liquid for tapetum lucidum formation, 
and are chosen from the group which the [A] aforementioned compound titanium oxide particle 




becomes from Cu, Ag, Zn, Cd, V, Bi, Cr, Mo, Mn, and Fe, It is the compound titanium oxide 
particle which consists of Ti. The [B] aforementioned binder One sort or two sorts or more of 
elements chosen from a titanium peroxide or the group which consists of Cu, Ag, Zn, Cd, 
aluminum, Zr, Si, Sn, V, Nb, Sb, Bi, Cr, Mo, W, and Fe, The coating liquid for tapetum lucidum 
formation which consists of a compound titanium peroxide which consists of Ti, and an organic 
high molecular compound is indicated. According to this coating liquid, the coat which adhesion 
with a base material is strong, and has higher photocatalyst activity, and was excellent in 
transparency can be formed by low temperature treatment. 

[0015] Furthermore, the coating liquid for fog resistance coat formation which contains a titania 
sol for an anatase mold titania particle one to 75% of the weight, and contains 10 - 40 % of the 
weight for 15 - 85 % of the weight and a silica sol, and/or alumina sol is indicated by 
JP,ll-199860,Ato the total amount of oxide. 

[0016] As mentioned above, the attempt which adds various metallic compounds in the coat 
(layer) containing a photocatalyst in addition to a photocatalyst in order to raise improvement in 
the photocatalyst activity of a photocatalyst layer or a hydrophilic property, simplification of the 
method of forming a photocatalyst layer, the adhesion between layers, and the improvement in 
film reinforcement or transparency until now has been performed. 
[0017] 

[Problem(s) to be Solved by the Invention] For example, when using outdoors the member 
(henceforth the "photocatalyst support structure") which comes to form the coat or layer 
(henceforth a "photocatalyst layer") containing a photocatalyst in a support (base material or 
substrate) front face, it may be exposed to the solution containing the component eluted from 
mortar or concrete by rain etc. And those solutions often turn into a strong-base solution from a 
sodium-carbonate water solution 5% of the weight. When a photocatalyst membrane layer was a 
thing inferior to alkali resistance at this time, it exfoliated from support partially or extensively, 
and there was a case where sufficient photocatalyst activity was not demonstrated. 
[0018] Moreover, when a photocatalyst layer is exposed to a strong base, it is known that the 
transparency will deteriorate. Therefore, when forming a photocatalyst membrane layer on 
transparent support, such as glass and transparence plastics, especially also in order to harness 
the color and pattern of a substrate, it is required that the photocatalyst layer excellent in alkali 
resistance should be formed. 

[0019] It is JIS when using it under the environment of heat and high humidity furthermore. 
Also after being immersed to a 5-% of the weight sodium-carbonate water solution which is 
specified to K5400, it is required to be the photocatalyst support structure in which a 
photocatalyst layer does not exfoliate. 

[0020] However, at the support by the conventional technique, as long as it was able to be 



burned at the elevated temperature 300 degrees C or more and there was nothing, there was no 
report that the photocatalyst support of high catalytic activity which satisfies such severe 
conditions was obtained. Moreover, there is also no report that the 5-% of the weight 
sodium-hydroxide water solution which is a strong base can be borne rather than a 
sodium-carbonate water solution 5% of the weight. 

[0021] As a technical problem which the photocatalyst support in the case of being used in an 
outdoor environment must solve 1) Also after making a sodium-hydroxide water solution 
contact 5% of the weight for 24 hours, is good, and change of the transparency of a 
photocatalyst paint film is not large, [ of the adhesive property of a photocatalyst and support ] 
2) Three .points of degradation of the support by the photocatalyst supported by the UV 
irradiation of not falling greatly and the 3 outdoors and adhesives maintaining bond strength 
over a flaw and a long period of time, and maintaining endurance are mentioned by supporting 
photocatalyst activity on support. 

[0022] This invention is made in view of this actual condition, and the place made into the 
purpose has alkali resistance in offering the structure which supported the good photocatalyst 
usable to water purification, deordorization, antifouling, sterilization, waste water treatment, 
growth control of an alga, and various kinds of chemical reactions. 
[0023] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly that an 
above-mentioned technical problem should be solved, this invention persons find out the 
photocatalyst complex and the photocatalyst support structure which have the configuration 
mentioned later, and came to complete this invention. This invention is photocatalyst complex 
which contains [ 1st ] a photocatalyst, a zirconium compound, and an aluminium compound. 
Namely, said zirconium compound The oxide of a zirconium, an oxidation hydroxide, a 
hydroxide, an oxy-nitrate, an oxy-carbonate, It is the gel of one sort or two sorts or more of 
mixture chosen from the group which consists of a hydrolysis product of the alkoxide of carbon 
numbers 1-4, or this alkoxide. Said aluminium compound The photocatalyst complex 
characterized by being the gel of one sort or two sorts or more of mixture chosen from the group 
which consists of a hydrolysis product of the oxide of aluminum, an oxidation hydroxide, a 
hydroxide, an oxy-nitrate, an oxy-carbonate, the alkoxide of carbon numbers 1-4, and this 
alkoxide is offered. 

[0024] As for the gel of said zirconium compound or an aluminium compound, in the 1st 
invention, it is desirable that the specific surface area after desiccation is the porosity gel more 
than 100m2/g at 150 degrees C. 

[0025] Moreover, it is desirable to convert said zirconium compound into an oxide to the whole 
photocatalyst complex, to convert an aluminium compound into an oxide to the whole 



photocatalyst complex five to 50% of the weight, to convert 20 - 90 % of the weight and a 
photocatalyst into a metallic oxide, and to come to contain them five to 60% of the weight to the 
whole photocatalyst. 

[0026] This invention is coating liquid for photocatalyst stratification, to the whole coating 
liquid, makes an aluminium compound solid content 0.5 to 5% of the weight by oxide 
conversion, and provides the 2nd with the coating liquid for photocatalyst stratification which it 
comes to contain 0.5 to 6% of the weight by oxide conversion by making 2 - 9 % of the weight 
and a photocatalyst particle, and/or a sol into solid content by making a zirconium compound 
into solid content. [0027] As for said zirconium compound, in said 2nd invention, it is desirable 
that they are one sort or two sorts or more of the mixture and/or the sols which are chosen from 
the group which consists of a hydrolysis product of the oxide of a zirconium, an oxidation 
hydroxide, a hydroxide, an oxy-nitrate, an oxy-carbonate, the alkoxide of carbon numbers 1-4, 
or this alkoxide. 

[0028] Moreover, as for said aluminium compound, it is desirable that they are one sort or two 
sorts or more of the mixture and/or the sols which are chosen from the group which consists of a 
hydrolysis product of the oxide of aluminum, an oxidation hydroxide, a hydroxide, an 
oxy-nitrate, an oxy-carbonate, the alkoxide of carbon numbers 1-4, and this alkoxide. 
[0029] The mean particle diameter of said aluminium compound and/or its sol is 2nm - 50nm 
preferably, and is 2nm - 20nm more preferably. 

[0030] It is the photocatalyst **** structure which this invention forms [ 3rd ] a glue line in a 
carrier surface, and furthermore comes to form a photocatalyst layer in this glue line front face 
further. Said photocatalyst layer The oxide of a photocatalyst particle and/or a sol, and a 
zirconium, an oxidation hydroxide, The gel of one sort or two sorts or more of mixture chosen 
from the group which consists of a hydrolysis product of a hydroxide, an oxy-nitrate, the 
alkoxide of carbon numbers 1-4, and this alkoxide, The photocatalyst support structure which 
consists of gel of one sort or two sorts or more of mixture chosen from the group which 
becomes a list from the hydrolysis product of the oxide of aluminum NIMUUMU, an oxidation 
hydroxide, a hydroxide, an oxy-nitrate, the alkoxide of carbon numbers 1-4, and this alkoxide is 
offered. 

[0031] As for the gel of said zirconium or aluminum, in said 3rd invention, it is desirable that 
the specific surface area after desiccation is the gel of the porosity more than 100m2/g at 150 
degrees C. 

[0032] Moreover, as for said photocatalyst layer, it is desirable to convert a zirconium 
compound into an oxide, to convert an aluminium compound into an oxide five to 50% of the 
weight, to convert 20 - 90 % of the weight and a photocatalyst into an oxide, and to come to 
contain five to 60% of the weight. 
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[0033] Said glue line is the resin which a silicone content converts into an oxide, converts 2 - 
10% of the weight of silicon modified resin, and colloidal silica into an oxide, and contains five 
to 10% of the weight, or a general formula (I). 
[0034] 
[Formula 3] 



[0035] Rl among [type the alkyl group of carbon numbers (the amino group, the carboxyl group, 
or the chlorine atom may permute) 1-8 and R2 the alkyl group of the carbon numbers 1-8 which 
may be permuted by the alkoxy group is expressed, nl, n2, and n3 express 0, 1, or 2, 
respectively, and n4 expresses the integer of 2-4, and it is nl+n2+n3+n4=4. ] It is desirable to 
consist of resin which comes out, converts the polysiloxane which is the polycondensation 
resultant of a compound expressed into an oxide, and contains it three to 10% of the weight. 
[0036] In this case, the resin containing said polysiloxane is silicon modified resin, and, as for 
the resin containing said colloidal silica, it is desirable respectively that it is silicon modified 
resin. 

[0037] Said glue line is colloidal silica and a general formula (I) more preferably. 

[0038] 

[Formula 4] 



[0039] Rl expresses the alkyl group of carbon numbers (the amino group, the carboxyl group, 
or the chlorine atom may permute) 1-8 among [type. R2 the alkyl group of the carbon numbers 
1-8 which may be permuted by the alkoxy group is expressed, nl, n2, and n3 express 0, 1, or 2, 
and n4 expresses the integer of 2-4, and it is nl+n2+n3+n4=4. ] It consists of silicon modified 
resin which comes out and contains the polysiloxane which is the polycondensation resultant of 
a compound expressed. 

[0040] As for said silicon modified resin, it is more desirable that they are acrylic silicon resin, 
epoxy silicon resin, polyester silicon resin, or those mixed resin, and, as for said polysiloxane, it 
is more desirable that it is the hydrolyzate or this hydrolyzate product of a silicon alkoxide 
which has the alkoxy group of carbon numbers 1-5. 

[0041] Moreover, as for the particle diameter of the colloidal silica contained in said glue line, it 
is still more desirable that it is 2nm - 50nm or less. 

[0042] It is desirable that total light transmission with a wavelength of 550nm which doubled 
said glue line and the photocatalyst layer is 80% or more, and after the photocatalyst support 
structure of said 3rd invention irradiates the light of the black light of ultraviolet-rays 



on-the-strength 3 mW/cm2 under the temperature of 40 degrees C, and 90% of relative humidity 
for 500 hours, it is more desirable that the adhesions by the squares tape method specified to 
JISK5400 are six or more evaluation mark. 

[0043] The photocatalyst support structure of said 3rd invention is ultraviolet-rays 
on-the-strength 3 mW/cm2. After irradiating the light of the black light under the temperature of 
40 degrees C, and 90% of relative humidity for 500 hours, it is still more desirable that total 
light transmission with a wavelength of 550nm which doubled the glue line and the 
photocatalyst layer is 80% or more. 

[0044] The photocatalyst support structure of this invention which has the above configurations 
shows the endurance which was excellent also after making 5% of the weight of a 
sodium-hydroxide water solution contact for 24 hours, and is ultraviolet-rays on-the-strength 3 
mW/cm2. It is JIS also after irradiating the light of the black light under the temperature of 40 
degrees C, and 90% of relative humidity for 500 hours. K The adhesion by the squares tape 
method of 5400 shows high endurance which maintains six or more evaluation mark. 
[0045] Moreover, the photocatalyst structure of this invention is JIS. In the accelerated 
weathering test by the sunshine carbon arc weather meter specified to K5400, also after 
500-hour progress, there are not a surface crack, bulging, a cracking crack, exfoliation, chalking, 
etc., what shows high weatherability to which adhesion maintains six or more evaluation mark 
by the squares tape method is obtained, and the property excellent also in the bottom of the 
above severe environments is demonstrated. 
[0046] 

[Embodiment of the Invention] The photocatalyst complex of this invention comes to contain a 
photocatalyst component, a zirconium compound, and an aluminium compound fundamentally. 
[0047] All can be used if a photocatalyst fixes the shape of the shape of powder and a sol, and a 
solution etc. with a glue line when it hardens, desiccation and, and photocatalyst activity is 
shown. Since the transparency of a photocatalyst layer improves and 50nm or less of 
straight-line transmission becomes high by the shape of a sol when mean particle diameter uses 
a thing 20nm or less especially preferably, it is desirable when applying to the glass substrate 
and plastics Plastic solid of which transparency is required. 

[0048] Moreover, although the color and the pattern were printed by the support of a substrate, 
if such a transparent photocatalyst layer is applied to a case, the color or shank of a substrate 
will not be harmed. In 50nm or more, straight-line permeability decreases and the rate of haze 
becomes high. Here, the rate of haze is a value calculated with relational expression called rate 
of haze = (total light transmittance-straight-line permeability) / total light transmittance. For 
example, the total light transmittance of the windowpane of a toilet is high so that it may be 
bright in the inside of a toilet, and since the interior must not be seen clearly, the rate of haze 



needs to be low. 

[0049] As said photocatalyst, for example Ti02, ZnO, and SrTi03, CdS, GaP, InP, GaAs, 
BaTi03, and KNb03, Fe 203, Ta2 OS, W03, Sn02, and Bi 203, NiO, Cu2 O, SiC and Si02, 
MoS2, InPb, Ru02, and Ce02 etc. and what added a metal or metallic oxides, such as Pt, Rh, 
Ru02, and Nb, Cu, Sn, nickel, Fe, can be used for these photocatalysts. When endurance, cost, 
and photocatalyst activity are taken into consideration, especially the thing that uses titanium 
oxide (Ti02) as a principal component is [ among these ] desirable. 

[0050] The content of the photocatalyst in said photocatalyst complex is converted into an oxide, 
and 5 % of the weight - its 60 % of the weight is desirable. If it becomes less than 5% of the 
weight, photocatalyst activity will fall remarkably. On the other hand, although photocatalyst 
activity becomes high in exceeding 60 % of the weight, an adhesive property with a glue line 
becomes scarce. 

[0051] A zirconium compound is added in order to raise the alkali resistance of photocatalyst 
complex. The gel of one sort or two sorts or more of mixture chosen from the group which 
consists of a hydrolysis product of the oxide of a zirconium, an oxidation hydroxide, a 
hydroxide, a nitrate, an oxy-nitrate, a carbonate, an oxy-carbonate, an oxalate, an oxy-oxalate, 
acetate, oxy-acetate, the alkoxide of carbon numbers 1-6, and this alkoxide as this zirconium 
compound is desirable. 

[0052] As a desirable example of the compound of a zirconium A zirconium dioxide, an 
oxy-zirconium nitrate, zirconium oxychloride, Zirconium hydroxide, oxy-zirconium hydroxide, 
a hydration zirconium nitrate, Hydration zirconium oxychloride, an oxalic acid zirconium, an 
acetic-acid zirconium, Zirconium tetra-isopropoxide, zirconium tetra-butoxide, a zirconium — a 
jib - TOKISHIDO acetylacetonato and a zirconium - a jib - TOKISHIDO lactate, the 
hydrolysis product of zirconium butoxide, and the hydrolysis product of zirconium isopropoxide 
can be mentioned. 

[0053] The compound of aluminum raises the alkali resistance of photocatalyst complex further, 
and it is added in order to lower the rate of haze. The gel of one sort or two sorts or more of 
mixture chosen from the group which consists of a hydrolysis product of the oxide of aluminum, 
an oxidation hydroxide, a hydroxide, a nitrate, an oxy-nitrate, a carbonate, an oxy-carbonate, an 
oxalate, an oxy-oxalate, acetate, oxy-acetate, the alkoxide of carbon numbers 1-6, and this 
alkoxide as an aluminium compound is desirable. 

[0054] As a desirable example of the compound of aluminum, an aluminum oxide, An oxidation 
aluminum hydroxide, an aluminum hydroxide, a hydration aluminum oxide, Boehmite, an 
aluminium nitrate, an oxy-aluminium nitrate, aluminum carbonate, Oxy-aluminum carbonate, 
oxalic acid aluminum, oxy-oxalic acid aluminum, Aluminium acetate, oxy-aluminium acetate, 
aluminum TORIISO propoxide, Aluminum tributoxide, aluminum butoxide acetylacetonato, 



aluminum butoxide lactate, the hydrolysis product of aluminum butoxide, the hydrolysis 
product of aluminum isopropoxide, etc. can be mentioned. 

[0055] As for the zirconium compound and aluminium compound which are used with a 
photocatalyst, it is desirable that mean particle diameter uses preferably 2nm - 50nm of 2nm - 
20nm sols. Since the transparency of a photocatalyst layer improves and straight-line 
transmission becomes high in [ this ] being and using the thing of particle diameter [ like ], it is 
desirable when applying to the glass substrate and plastics Plastic solid of which especially 
transparency is required. Moreover, although the color and the pattern were printed by the 
support of a substrate, if such a transparent photocatalyst layer is applied to a case, the color or 
shank of a substrate will not be harmed. Moreover, when mean particle diameter uses a thing 
50nm or more, straight-line permeability decreases and the rate of haze becomes high. 
[0056] As for the gel of the oxide of the zirconium in said photocatalyst complex, and aluminum, 
an oxidation hydroxide, and a hydroxide, it is desirable that the specific surface area after' 
desiccation uses the porosity gel more than 100m2/g at 150 degrees C. Porosity gel has 
adsorbent and has the effectiveness which raises photocatalyst activity. 

[0057] The content of the zirconium compound in said photocatalyst complex is converted into 
an oxide to the whole photocatalyst complex, and it is desirable that it is 5 - 50 % of the weight. 
At less than 5 % of the weight, it becomes lacking in the alkali resistance of a photocatalyst 
layer. On the other hand, if 50 % of the weight is exceeded, transparency will worsen. 
[0058] The content of the aluminium compound of said photocatalyst complex is converted into 
an oxide to the whole photocatalyst complex, and it is desirable that it is 20 - 90 % of the weight. 
At less than 20 % of the weight, it becomes deficient in the effectiveness which raises the 
effectiveness and the alkali resistance which control the rise of the rate of haze of a 
photocatalyst layer. On the other hand, if an addition exceeds 90 % of the weight, photocatalyst 
activity will fall. 

[0059] The content of the zirconium compound in said photocatalyst complex and an aluminium 
compound is converted into these acid compounds in total, and its 40 - 95 % of the weight is 
desirable. At less than 40 % of the weight, when it becomes inadequate pasting up with a glue 
line and 95 % of the weight is exceeded, in order that the amount of the photocatalyst which can 
be added may decrease, the fall of photocatalyst activity is remarkable. 

[0060] Moreover, it is the purpose which raises paint film reinforcement, and these 
multicomponent sols can also be made to contain the oxides or these hydroxides of tin, niobium, 
and a tantalum further. In that case, if the content of the sol of the oxide of the aluminum in a 
photocatalyst layer, an oxidation hydroxide, or a hydroxide is within the limits of the content 
added for said alkali-proof improvement, the extremely excellent alkali resistance shall be 
shown. [0061] Invention of the 2nd of this application is coating liquid for photocatalyst 



stratification, and is coating liquid for photocatalyst stratification which makes an aluminium 
compound solid content 0.5 to 5% of the weight by oxide conversion, and it comes to contain 
0.5 to 6% of the weight by oxide conversion to the whole coating liquid by making 2 - 9 % of 
the weight and a photocatalyst particle, and/or a sol into solid content by making a zirconium 
compound into solid content. 

[0062] What was listed as a desirable thing of the zirconium compound contained in said 
photocatalyst complex, an aluminium compound, and a photocatalyst as an example of the 
zirconium compound contained in said coating liquid for photocatalyst stratification, an 
aluminium compound, and a photocatalyst, and the same thing can be used. 
[0063] As for said zirconium compound, an aluminium compound, and a photocatalyst, using in 
the form of a sol is desirable. When using a sol, the deflocculatant of an acid or alkali can also 
be added into photocatalyst coating liquid for stabilization. Moreover, in sol suspension, 5 or 
less % of the weight of a surfactant etc. can also be added to a photocatalyst in order to improve 
an adhesive property and operability. 

[0064] As the preparation approach of the coating liquid for photocatalyst stratification, the 
oxide of the (a) zirconium and aluminum, How to mix the sol solution and photocatalyst of an 
oxidation hydroxide or a hydroxide, How to mix a photocatalyst in the state of the precursor 
solution of the sol of the oxide of a zirconium and aluminum, an oxidation hydroxide, or a 
hydroxide, (b) Any approach is employable if it is approaches mixed by homogeneity in a 
photocatalyst layer, such as the approach of mixing with the sol for making the sol solution and 
photocatalyst of the oxide of a zirconium and aluminum, an oxidation hydroxide, or a hydroxide 
form, or a solution. Moreover, a photocatalyst particle or a sol is distributed, and it can 
understand hydrolysis and a neutralized part and can also be made to solate at the time of a coat 
in the precursor solution of the sol of the oxide of the (c) zirconium and aluminum, an oxidation 
hydroxide, or a hydroxide. 

[0065] As a solvent used, for example Water, a methanol, ethanol, propyl alcohol, Alcohols, 
such as isopropyl alcohol, a butanol, and t-butanol, An acetone, a methyl ethyl ketone, methyl 
isobutyl ketone, an acetylacetone, Ketones, such as a cyclohexanone, diethylether, methyl 
Cellosolve, Aromatic hydrocarbon, such as ether, such as a tetrahydrofuran, benzene, toluene, 
and a xylene, Saturated hydrocarbon, such as ester, such as halogenated hydrocarbon, such as 
dichloromethane and chloroform, SAKUSAN ethyl, propyl acetate, and butyl acetate, a pentane, 
a hexane, and a cyclohexane, etc. can be mentioned. Moreover, these two or more sorts can also 
be mixed and used. Especially a water-alcoholic system solvent is [ among these ] desirable. 
[0066] The structure which supported the photocatalyst concerning this invention has the 
structure which prepared the glue line between a photocatalyst layer and support. The glue line 
prepared between a photocatalyst layer and support has the operation from which the support of 



a substrate is protected from degradation by photocatalyst operation, and the operation which 
pastes up a photocatalyst layer on support firmly, and has the description that the glue line itself 
cannot receive degradation by photocatalyst operation easily. 

[0067] Through an adhesives layer, said support will not be limited, especially if support of a 
photocatalyst is possible. For example, even if it is the metal which is easy to carry out 
oxidation corrosion with the ceramics, a minerals ingredient, the organic macromolecule object 
and heat with which the support quality of the material cannot apply heat, water, etc., the 
structure which prepared this glue line and a photocatalyst layer can be obtained, moreover - as 
a support configuration - the shape of the shape of a film, and a sheet, tabular, tubular, fibrous, 
and reticulated ** - the thing of any complicated configurations is usable. Since it can support 
firmly if it is a thing 10 micrometers or more as magnitude of support, it is desirable. 
Furthermore, in order to improve adhesion of support and a glue line, the support which 
performed easily-adhesive processing of electrodischarge treatment, priming, etc. for the front 
face can be used. 

[0068] As the quality of the material of a glue line, it converts into an oxide, and (1) silicone 
content can convert 10 etc.% of the weight etc. of silicon (acrylic silicon resin, epoxy silicon 
resin, polyester silicon resin) modified resin, and 2 - (2) polysiloxane into an oxide, and can use 
the resin which converted into the oxide the resin contained 10% of the weight or 3 - (3) 
colloidal silica, and contained it five to 10% of the weight. These resin is suitable to paste up a 
photocatalyst firmly and protect support from a photocatalyst. 

[0069] A silicone content converts into an oxide, less than 2% of the weight of silicon modified 
resin and polysiloxane contents, such as acrylic silicon resin, convert into an oxide, less than 3% 
of the weight of resin and a colloidal silica content convert into an oxide, and adhesion with a 
photocatalyst layer worsens by less than 5% of the weight of resin. Moreover, a glue line 
deteriorates with a photocatalyst and a photocatalyst layer becomes easy to exfoliate. By the 
resin with which silicon modified resin and polysiloxane contents, such as acrylic-silicon resin 
with which a silicone content converts into an oxide and exceeds 10 % of the weight, convert 
into an oxide, and exceed 10 % of the weight, and the resin by which a colloidal silica content 
converts into an oxide, and exceeds 10 % of the weight, it is inferior to the endurance over a 
strong base like a sodium-hydroxide water solution 5% of the weight. 

[0070] Moreover, as resin which introduces silicon, acrylic resin, an epoxy resin, polyester resin, 
alkyd resin, urethane resin, etc. can be illustrated. Acrylic resin, an epoxy resin, and polyester' 
resin are [ among these ] desirable especially in respect of membrane formation nature, 
toughness, and adhesion with support. Either can be used for it, even if these resin is 
solutions-like and it is an emulsion type. Moreover, additives, such as a cross linking agent, may 
be contained. 



[0071] When the polysiloxane contained in the resin of said glue line is the hydrolyzate or this 
hydrolyzate product of a silicon alkoxide which has the alkoxy group of carbon numbers 1-5, 
the support structure an adhesive property and whose endurance improved more can be obtained. 
Since the hydrolysis rate is very slow when the carbon number of the alkoxy group of a silicon 
alkoxide exceeds 6, it becomes difficult to make it harden in resin, and an adhesive property and 
endurance worsen. Moreover, although the polysiloxane which hydrolyzed the silicon alkoxide 
which contained chlorine partially can also be used, in using the polysiloxane which contained 
chlorine so much, support is corroded by the chlorine ion of an impurity or there is a possibility 
that an adhesive property may fall. 

[0072] As this polysiloxane, the compound expressed with a formula [I] can use it preferably, 
for example. 
[0073] 
[Formula 5] 

[0074] Here, it is Rl. The alkyl group of the carbon numbers (the amino group, the carboxyl 
group, or the chlorine atom may permute) 1-8, such as methyl, ethyl, propyl, isopropyl, butyl, 
s-butyl, t-butyl, hexyl, octyl, aminomethyl, aminoethyl, carboxymethyl, carboxy ethyl, chloro 
methyl, chloro ethyl, and a chloropropyl radical, is expressed. 

[0075] R2 The alkyl group of the carbon numbers 1-8 permuted by alkoxy groups, such as the 
alkyl group of the carbon numbers 1-8, such as methyl, ethyl, propyl, isopropyl, butyl, s-butyl, 
t-butyl, and a hexyl group, or methoxymethyl, ethoxy methyl, propoxy methyl, isopropoxy 
methyl, butoxy methyl, methoxy ethyl, ethoxy methyl, propoxy ethyl, methoxy propyl, and 
methoxy butyl, is expressed. Moreover, nl and n2 And n3 0, 1, or 2 is expressed and it is n4. 
The integer of 2-4 is expressed and it is nl+n2+n3+n4 =4. 

[0076] As a desirable example of a silicon alkoxide expressed with said formula [I] Si (OCH3)4, 
Si (OC two H5)4, Si (OC three H7)4, Si (OC4H9)4, Si4 (OC five Hll) Si4 (OC six H13) 
SiCH3 3 (OCH3), SiCH3(OC2H5) 3, and SiCH3 3 and SiCH3 3 (OC3H7), (OC three H7) 
SiCH3 3 (OC four H9), SiCl (OCH3)3, SiCl (OC2H5)3 and SiCl (OC three H7)3, SiCl (OC 
four H9)3, SiCl (OC6H13)3, and SiCl (OH) (OCH3)2, SiCl - (-- OH --) (OC two H5) - two - 
SiCl - (- OH --) (OC three H7) - two - SiCl - (-- OH -) (OC four H9) - two - SiCl - two 
(OCH3) - two - SiCl ~ two - two (OC two H5) etc. - it can mention. 

[0077] the approach of introducing the silicon of these silicon modified resin — carrying out — 
although there are an ester exchange reaction, a graft reaction using silicon macromere or a 
reactant silicon monomer, a hydrosilylation reaction, a block copolymerization method, etc. 
variously, what was obtained by what kind of approach can be used. 



[0078] the approach of mixing (1) silicon alkoxide with a resin solution in the state of a 
monomer, and making it hydrolyze with the moisture in air as the introductory approach to the 
resin of a polysiloxane at the time of glue line formation, and (2) - the partial hydrolysate of a 
silicon alkoxide may mix with resin beforehand, and if it is approaches mixable with resin to 
homogeneity although it is variously, such as the approach of hydrolyzing with the moisture in 
air at the time of the adhesives stratification, what kind of approach is used further [ for 
example, ] 

[0079] Moreover, in order to adjust the hydrolysis rate of a silicon alkoxide, little addition of an 
acid or the base catalyst may be carried out. Although the addition to the resin of a polysiloxane 
is converted into an oxide and its 3 - 60 % of the weight is desirable in order to paste up a 
photocatalyst layer on support firmly, for improvement in alkali resistance, 3 - 40 % of the 
weight is desirable, and 3 - 10 % of the weight is desirable for especially giving endurance to a 
strong base like a sodium-hydroxide water solution 5% of the weight. 

[0080] As resin into which a polysiloxane is made to introduce, any resin, such as acrylic resin, 
an epoxy resin, polyester resin, urethane resin, and alkyd resin, can be used. Acrylic resin, an 
epoxy resin, polyester resin, or these mixed resin is [ among these ] desirable endurance and in 
respect of alkali resistance, when it is made into silicon modified resin. 

[0081] When a glue line contains colloidal silica, as for the particle diameter of colloidal silica, 
it is desirable that it is lOnm or less. If particle diameter is set to lOnm or more, adhesion with 
about [ that the resin in a glue line becomes easy to deteriorate with a photocatalyst ], a 
photocatalyst layer, and a glue line will also worsen. 

[0082] The approach of applying - drying and forming a protective coat after mixing a resin 
solution and a colloidal silica solution, as an approach of introducing colloidal silica into resin, 
is the simplest, in addition, ** to which the polymerization of the resin was carried out where 
colloidal silica is distributed can also be used. 

[0083] Moreover, in order to improve the adhesive property of colloidal silica and resin, and 
dispersibility, the colloidal silica processed by the silane coupling agent can also be used. 
[0084] Although the addition to the resin of colloidal silica is converted into an oxide and its 5 - 
40 % of the weight is desirable in order to paste up a photocatalyst layer on support firmly, for 
improvement in alkali resistance, 5 - 30 % of the weight is more desirable, and 5 - 10 % of the 
weight is desirable for especially giving endurance to a strong base like a sodium-hydroxide 
water solution 5% of the weight. 

[0085] As resin which introduces colloidal silica, acrylic resin, an epoxy resin, urethane resin, 
polyester resin, the alkyd resin of any objects, etc. are usable. In these resin, especially since 
acrylic resin, an epoxy resin, and polyester resin can obtain the thing excellent in endurance or 
alkali resistance when they consider as silicon modified resin, they are desirable. 



[0086] Moreover, anythings can be used for it even if colloidal silica is a silica sol obtained by 
hydrolyzing a silicon alkoxide even if it is the silica sol obtained by carrying out the cation 
exchange of the specific silicate water solution. 

[0087] Furthermore in this invention, the resin containing both a polysiloxane and colloidal 
silica can be used as a glue line. In that case, if the sum total of the polysiloxane in a glue line 
and the content of colloidal silica is within the limits of the content which converts into an oxide 
and shows said alkali-proof improvement, the similarly excellent alkali resistance shall be 
shown. [0088] In. the case of the resin containing the resin with which the resin used for a glue 
line contains colloidal silica, or a polysiloxane, the particle diameter of the colloidal silica and 
polysiloxane has desirable lOnm or less. Dispersibility worsens that it is that to which the 
particle diameter of colloidal silica or a polysiloxane exceeds lOnm, and since the translucency 
of a glue line falls, total light transmission with a wavelength [ of the sum total of a glue line 
and a photocatalyst layer ] of 550nm may be 70% or less. 

[0089] In addition, to glue line resin, an optical stabilizing agent and/or an ultraviolet ray 
absorbent can be further added in order to suppress degradation by photocatalyst operation. 
Other objects are also usable although a hindered amine system is desirable as an optical 
stabilizing agent which can be used. A triazole system etc. can be used as an ultraviolet ray 
absorbent. These additions are 0.01 % of the weight - 5 % of the weight preferably to resin 
0.005 % of the weight to 10% of the weight. Moreover, it is also desirable by processing a glue 
line top by the silane system or the titanium system coupling agent to raise an adhesive property 
with a photocatalyst layer. 

[0090] As an approach of forming a glue line on support, a coat, and desiccation and the 
approach of stiffening can be illustrated for an adhesives resin solution with print processes, a 
sheet forming method, a spray blasting method, a DIP coating method, a spin coating method, 
etc. Although drying temperature changes also with classes of a solvent or resin, generally 50 
degrees C - its about 300 degrees C are desirable. 

[0091] The thickness of a glue line has 0.1 micrometers - desirable about 20 micrometers, in 
order to obtain good adhesion with a photocatalyst layer. The work on which a photocatalyst 
layer is firmly pasted up as the thickness of a glue line is 0.1 micrometers or less becomes weak. 
On the other hand, although there is especially no problem when thickness is 20 micrometers or 
more, when actual spreading processing is taken into consideration, there are few merits set to 
20 micrometers or more. 

[0092] A photocatalyst layer can carry out the coat of said coating liquid for photocatalyst 
stratification to a glue line front face with print processes, a sheet forming method, a spray 
blasting method, a DIP coating method, a spin coating method, etc., and can form it by making 
it dry and harden. Although the desirable temperature at the time of desiccation and hardening 



changes also with the support quality of the material and resin quality of the materials in a glue 
line, it is usually 50 degrees C - about 300 degrees C. 

[0093] Although the one where the thickness of a photocatalyst layer is thicker becomes high, 
when, as for photocatalyst activity, it exceeds 20 micrometers, while photocatalyst activity is 
saturated, since it becomes difficult in actual spreading processing in many cases and the light 
transmittance of a photocatalyst layer falls, 20 micrometers or less are desirable. In order to also 
penetrate the ultraviolet rays which a photocatalyst uses, it becomes impossible on the other 
hand, to desire high activity, although translucency will become good, if the thickness of a 
photocatalyst is set to less than 0.1 micrometers. 

[0094] When thickness of a photocatalyst layer is set to 0.1 micrometers or more 20 
micrometers or less and an average particle moreover uses the gel of the oxide of a 
photocatalyst particle 50nm or less and aluminum, or a hydroxide, total light transmission with 
a wavelength [ of the sum total of a photocatalyst layer and a glue line ] of 550nm is 80% or 
more, and the rate of haze can obtain 2% or less of thing. When using transparent support, since 
it can use the transmitted visible ray as lighting, and it does not harm the shank on support when 
support is opaque or, this photocatalyst support structure becomes what was excellent also on 
fanciness. 

[0095] Thus, after the photocatalyst support structure of this invention obtained contacts a 
sodium-hydroxide water solution on a photocatalyst structure front face at 20 degrees C 5% of 
the weight for 24 hours, it observes by viewing, and bulging, the crack, peeling, the hole, and 
softening of a paint film are not accepted as compared with contact before, and the big change 
to transparency is not being seen. 

[0096] The structure which supported the photocatalyst of this invention can be used for a 
structural coating, wallpaper, a windowpane, a blind, a curtain, a carpet, a luminaire a 
floodlight, a road LOT, a tunnel floodlight, a high-speed path and the noise-proof wall of me 
Shinkansen, the black light, a ship's bottom and a fishing net antifouling paint, the bulking agent 
for water treatment, ** BIFIRUMU, a weed barrier sheet, a packaging material, etc. When 
especially used under the environment of heat and high humidity, and an outdoor environment, 
the outstanding properties, such as endurance and alkali resistance, are demonstrated 
[0097] 

[Example] Next, an example explains this invention to a detail further. 

1) The coating liquid (1) photocatalyst photocatalyst for photocatalyst stratification used the 
following. 

(C-l) Nitric-acid acidity titanium oxide sol (crystal particle diameter of 8nm) 

[0098] (2) An aluminium compound aluminium compound is a degree (A-l), or (A-2) a sol 

solution or compound liquid was used for it. 



(A-l) Oxidization aluminum-hydroxide (boehmite) particle (the Kawaken Fine Chemicals 
aluminum sol -10, 2-20nm of crystal ******) 

(A-2) It is what carried out amalgam decomposition in the rare nitric-acid water solution after 
hydrolyzing aluminum isopropoxide in ethanol and heat-treating at 200 degrees C - 350 degrees 
C after desiccation by 150 degrees C, and the specific surface area of 150-degree-C desiccation 
article is the thing of 50-100m2 / g. [0099] A zirconium compound is a degree (Z-l), or (Z-2) a 
sol solution or compound liquid was used for it. 

(Z-l) After having added 61% nitric acid which has the nitrate ion of 2 double mol of a 
zirconium atom for 10% ethanol solution of zirconium [ by oxy-zirconium-nitrate-1 Nippon 
Soda ] tetra-butoxide (TBZR), adding the water of 1/2 amount of this solution and completing 
hydrolysis, what was obtained by carrying out reduced pressure distilling off of the part for 
organic was used as oxy-zirconium-nitrate liquid. 

(Z-2) After having oxy —zirconium-nitrate — 2-Wako Pure Chem-make-**********(ed), 
dissolving zirconium-nitrate 6 hydrate in water and considering as a water solution 10%, it 
heated for 12 hours and the liquid obtained by distilling off the water of 1/2 amount by ordinary 
pressure was used as oxy-zirconium-nitrate liquid. 

[0100] (3) The suitable range of pH 1.5-9 was made to adjust and distribute a titanium oxide 
photocatalyst according to the class of a use raw material or additive in the preparation 
above-mentioned sol solution of the coating liquid for photocatalyst stratification, compound 
liquid, or a silicon alkoxide solution, the surfactant of the specified quantity was added, and the 
coating liquid for photocatalyst stratification was obtained. 

[0101] 2) The following were used as an ingredient of the manufacture (1) support support of 
the photocatalyst support structure. 

(TA) — the glass plate (TB) priming polyester made from a soda lime — the (sheet TD) 
transparence acrylic board (TE) aluminum plate made from make (film TC) rigid polyvinyl 
chloride [0102] (2) The following were used for the polysiloxane contained in an adhesives 
layer glue line. 

(PS-1) Shin-etsu — the silicon tetra-methoxide monomer (PS-2) COL coat poly methoxy 
siloxane made from chemistry — trade name methyl silicate 51 (PS-3) COL coat poly ethoxy 
siloxane trade name ethyl silicate 40 [0103] The following were used as colloidal silica 
contained in a glue line. 

(KS-1) a catalyst - Formation - make - trade name KATAROIDO SI-350 and particle 
diameter — trade name Snow tex ST-XS made from 7-9nm (KS-2) Nissan Chemistry, and four 
to 6 nm particle diameter [0104] The following were used as a resin solution which introduces a 
polysiloxane or colloidal silica. In addition, a silicone content is Si02 in resin solid content. It 
converted and displayed. 



(J-l) Polyester [ of 3 % of the weight of epoxy-silicon resin methyl-ethyl-ketone solution (J-5) 
silicone contents of 3 % of the weight of acrylic-silicone emulsion resin water-solution (J-4) 
silicone contents of 3 % of the weight of xylene isopropanol solution (J-3) silicone contents of 
the acrylic-silicon resin of 10 % of the weight of acrylic-silicon resin xylene solution (J-2) 
silicone contents of 3 % of the weight of silicone contents ]-silicon resin ethyl-acetate solution 
(J-6) acrylic emulsion resin water solution [0105] With the resin solution, it mixed, 
concentration preparation of a polysiloxane or the colloidal silica was carried out, and the' 
solution for glue line formation was obtained. The glue line was a dipping method when the 
time of thickness being 2 micrometers or less and a support configuration were except a plate, 
its support was monotonous, and when thickness was 2 micrometers or more, it was formed by 
the baker applicator. In addition, in the case of (TD) and (TE), the quality of the material of 
support is 80 degrees C, and performed desiccation of a glue line at 120 degrees C except it. 
[0106] (3) The photocatalyst layer photocatalyst layer was a dipping method when the case 
where the thickness of support is 2 micrometers or less, and a support configuration were except 
a plate, its support was monotonous, and when thickness was 2 micrometers or more, it carried 
out coating formation on the back taking-a-seat phase front face using the bar coating machine. 
Desiccation of a photocatalyst layer was performed at the same temperature as drying a glue 
line. 

[0107] 3) The following performance tests were performed using each sample which supported 
the photocatalyst obtained by the performance test above of the photocatalyst support structure. 
(1) The sample which supported the photocatalyst cut down to evaluation trial magnitude 
70mmx70mm of photocatalyst activity was installed into the glassware made from Pyrex with a 
volume of 41. Into this container, the mixed gas of air and an aldehyde was added so that 
aldehyde concentration might be set to 500 ppm. Subsequently, it is ultraviolet-rays 
on-the-strength 2 mW/cm2 to a support sample. The aldehyde gas concentration after a 2-hour 
exposure and inside a container was measured for the light of the black light (floor line 15 BL-B 
Matsushita Electric Co., Ltd. make) by the gas chromatograph, and photocatalyst activity was 
evaluated from the decrement. 
[0108] The valuation basis is as follows. 

Aldehyde gas concentration evaluation of 50 ppm or less after a 2-hour exposure A50-200ppm 
B200-300ppm 300-450 ppm of C More than D450ppm E [0109] (2) 25 measure eyes were 
formed at intervals of 2mm by the incised wound, and the squares tape method trial specified to 
JIS-K5400 performed adhesive evaluation on the sample front face which supported the 
adhesive evaluation trial photocatalyst. Evaluation mark were performed to JIS-K5400 on the 
criteria of a publication. 

[0110] (3) It was immersed in the beaker made from polyethylene into which 5% of the weight 



of the sodium-hydroxide water solution was put from a lower, limit to 120mm, and two test 
pieces which applied in the tar epoxy coatings of marketing of a 5mm perimeter from the edge 
of the rear face on the front face of a sample which supported the photocatalyst cut down to 
alkali-proof trial magnitude 70mmxl50mm, and a front face, and were enough dried on a 
package and predetermined conditions were left at the room temperature for 24 hours. A sample 
is taken out after that, and distilled water washed the adhering sodium-hydroxide water solution 
enough, it was lightly wiped off with absorbent cotton, and was dried at the room temperature 
for 2 hours. 

[0111] About the part which was in contact with the sodium-hydroxide water solution, it 
blistered as compared with one original-state test piece, and a crack, peeling, a pinhole, and the 
existence of softening were observed by viewing. These abnormalities are accepted in neither of 
two test pieces, there are also no muddiness and discoloration of an immersion solution, and 
change of the transparency of the piece of an alkali resistant test considered few things as 
alkali-proof success as compared with the original-state test piece. 

[0112] (4) The total light transmission with a wavelength of 550nm and the rate of haze of the 
supported sample were measured with the recording spectrophotometer (U- by Hitachi, Ltd. 
4000 mold) by making support before supporting the measurement glue line and photocatalyst 
layer of the rate of haze into a reference. 

[0113] (5) the sample which supported the durability test photocatalyst - the black light ~ 
ultraviolet-rays on-the-strength 3 mW/cm2 light — the constant temperature of the temperature 
of 40 degrees C, and 90% of relative humidity — the inside of a constant humidity chamber — 
after a 500-hour exposure and JIS The adhesion by the squares tape method of the convention to 
K5400 was measured, and it considered as evaluation of endurance. Evaluation mark 
presupposed that it is the same as adhesive evaluation. 

[0114] The performance test result of the photocatalyst support structure obtained in the 2nd 
table in the mode of the example which changed the class of each ingredient, an amount, 
thickness, the membrane formation approach, etc. into the following table [ 1st ], and the 
example of a comparison was summarized. 
[0115] 
[Table 1] 



[0116] 
[Table 2] 



[0117] The example 1 of a comparison is the case where a photocatalyst layer is supported 
without preparing a glue line, among the 1st table of the above, and the 2nd table. As shown in 
the 2nd table, there was almost no adhesion of a photocatalyst layer, the front face of the 
polyester film after about [ exfoliating simply ] and durability test deteriorated according to a 
photocatalyst operation, and the hole and the crack were observed by the stereoscopic 
microscope. 

[0118] Moreover, the example 2 of a comparison is the case where neither a polysiloxane nor 
colloidal silica is contained in a glue line. As shown in the 2nd table, there is almost no adhesion 
of the photocatalyst layer after durability test, and it will exfoliate simply. The examples 3 and 4 
of a comparison are the cases where there are too many the polysiloxanes and the amounts of 
colloidal silica in a glue line. As for each of these, most paint films had disappeared after the 
alkali-proof trial. 

[0119] Examples 1-9 use acrylic-silicon resin for a glue line, and are a photocatalyst layer, the 
titanium oxide sol shown in (C-l) - 5 - 60 % of the weight, or (A-l) (A-2) the shown 
aluminium compound sol - 20 - 90 % of the weight - and (Z-l) - or (Z-2) it is the example 
which used the complex which prepares raw material powder and a sol solution, and is obtained 
so that it may become a presentation 5 - 40% of the weight about the shown zirconium 
compound sol. These samples were good and that of endurance and accelerated-weathering 
nature were [ the evaluation by alkali-proof trial ] good. 

[0120] Moreover, also in any of the acrylic-silicon resin (examples 1-4) of 3% of silicone 
contents, and the acrylic-silicon resin (examples 5-9) of 10% of silicone contents, evaluation by 
alkali-proof trial, endurance, and accelerated-weathering nature had good resin which 
introduced the polysiloxane. 

[0121] Examples 10-16 use the acrylic-silicon resin containing a polysiloxane for a glue line, 
and change and use the class and amount of a sol solution for making the gel which uses and 
compound-izes the same raw material powder as an example 1 form for a photocatalyst layer. 
These samples had each of photocatalyst activity, alkali resistance, endurance, and good 
accelerated-weathering nature. 

[0122] Examples 11 and 12 are examples supported on the hard chlorination vinyl sheet or the 
transparence acrylic board. The object with good photocatalyst activity, adhesion, alkali 
resistance, and endurance was obtained also in these cases. 

[0123] Moreover, also when epoxy-silicon resin (example 19) which introduced the 
polysiloxane, polyester-silicon resin (example 20), and acrylic resin (example 21) were used as 
resin of an adhesives layer, the good engine performance was shown. 

[0124] On the other hand, as shown in the example 3 of a comparison, even if it used the acrylic 
silicon resin containing a polysiloxane for the glue line, in that whose content of a polysiloxane 



is 20 % of the weight, it was what most paint films carry out exfoliation disappearance after an 
alkali-proof trial, and is inferior to alkali resistance. 

[0125] Examples 20-30 used the resin containing colloidal silica for the glue line, and were 
good. [ of catalytic activity, alkali resistance, endurance, and accelerated-weathering nature ] 
Especially, as an adhesives layer, the object with detailed particle diameter (KS-2) was used for 
colloidal silica, and further, when the resin which introduced colloidal silica consisted of acrylic 
silicone emulsion resin (examples 24-26), the very good thing was obtained. 
[0126] On the other hand, when the content of the colloidal silica in a glue line made [ many ] it 
with 20 % of the weight (example 4 of a comparison), most paint films had disappeared after 
the alkali-proof trial. 

[0127] The example 5 of a comparison is the case where there are too many content rates of the 
titanium oxide sol of a photocatalyst layer. As shown in the 2nd table, it was inferior to the 
adhesion of the photocatalyst layer after durability test. The example 6 of a comparison is the 
case where a zirconium compound sol is not contained. In this case, although it was equal to the 
alkali-proof trial using 1% of the weight of a sodium-hydroxide water solution, most paint films 
had disappeared after the alkali-proof trial using 5% of the weight of a sodium-hydroxide water 
solution. Moreover, the example 7 of a comparison is the case where there are too many rates of 
a zirconium compound sol. In this case, the rate of haze was over 4%. 

[0128] Photocatalyst activity was again investigated for what was hung on the durability test by 
the black light under high-humidity/temperature, the alkali-proof trial, and the accelerated 
weathering test by the sunshine carbon arc weather meter (the Suga Test Instruments Co., Ltd. 
make, WEL-SUN-HCH mold) by the sample obtained in the examples 1-30 the amount of 
photolyses of an acetaldehyde by the same approach as the first stage. It turned out also about 
which sample that early photocatalyst activity is maintained completely. 
[0129] 

[Effect of the Invention] As explained above, the photocatalyst complex of this invention has 
very high photocatalyst activity, and is excellent in transparency. 

[0130] The coating liquid for photocatalyst stratification of this invention is excellent in 
preservation stability, and can form a photocatalyst layer simple. Moreover, since the 
transparent thing which penetrates the light is also obtained, the photocatalyst layer obtained 
cannot harm the shank of support, can support a catalyst, and can obtain the photocatalyst 
support structure which has the activity which did not spoil fanciness to broad support, such as 
general-purpose resin and a natural fiber, and was excellent. 

[0131] The photocatalyst has pasted support firmly, the photocatalyst support structure of this 
invention has very high photocatalyst activity, moreover, support does not deteriorate according 
to a photocatalyst operation, or a photocatalyst is not desorbed from it. 




[0132] Moreover, the photocatalyst support structure of this invention can be used also under an 
optical exposure for a long period of time. Moreover, evaluation of an alkali-proof trial is also 
good, and since high adhesion is maintained after the accelerated weathering test by the 
sunshine carbon arc weather meter, it can be used under the environment of heat and high 
humidity, and an outdoor environment. 
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T-l><r>X-htUi\y~nxl>®mt%> - 1 #*-C# & . «rteV 

/WJtWWtFffi* 1 5 0 n mfcTF* if 4 L<ti20nm 

[0048] T«6<^a*t-fe J « > ««* t W8!l3iifc 
m<7)^m £*5r oZb 5 0 n mm±T-{iiim 

a*i:v^RH»si:T*»fe*t*«-cjb&. mar. i-f 
[0049] m&amt lt«\ «i«T io 2 , z 

nO. SrTiOj s CdS. GaP, InP„ Ga A 
s s BaTiOj „ K N b O3 . Fe 2 0 3 s Ta 2 O 
5 , W0 3 . Sn0 2 , Bi 2 0 3 s NiO, Cu 2 
O. SiC, Si0 2 , MoS 2 , InPb, RuO 
2 .Ce0 2 f, RXSZtlbOltfmiZPt, Rh, R 
u0 2 , Nb. Cu. Sn. Ni, Fe^O^JRtt< 

WtfrfV (TiOj) £±J«#fc-*-&fc*)#Wfc:#* 

[0050] IWE3t«MM^+<03t^<0*«Ji. 
BMUft£3Aft tT 5 Kfi%~ 6 0 M&%tfft & Lv>. 5 
i: 3fel«vgtt*^ L < . - 
6 0«a%^Stl»^tw«i7t«4««'t4«i©<>S:l» 

too, mmmtco&m&tf2.L<%h. 

[0051 ] ^3-^Aft^i3t«H^-&fl«0Wr 
[0052] v^3r:^Aco^!|i<Oif * U V^ft 
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— »7A, SMO-^OA-f hv-i yrn^i'F, ^3 
[00 53] Ttls$.-V2*crHt&toli. %mm&fa?> 

[00 54] T/i'S—v&mk&itontt* i^mfamk 
lt. iwkr/us-^A, gtfbkltftTA'S-^A. * 

K WR7VU5-->2>., ^^leTVPS-^A. *® 
T/I^S-*?A. ^v-^igT/PS-^A. ffStTri'S- 
?A, ^JfyfST^S-^A, WmTfUS-VJ*. ^ 
=*v-P8?T/u$-^a, ryPS-^b^yrn^ 
S^b\ T/US-^AHjT'b^K. T^i-W/h 

[0055] #ftH*i:#fcffl^4>;h.ft ^rJ^A-fl^- 
ftStXT ;U S ^"7 A-fb^JS . Wlfl* ! 2nm~5 
Onm. »^L<{i2nm~2 0nmC0V^5rffiffl-ri, 

[0056] mil%mm^W^pcr>^)Vo=~^^-Bafr 

It 15 0*CT«f^<7)Jt«MW*U OOmVgJ-lh 

[0057] mtmimi&q^ty^vpteemi. ><. 
co^&a, %sa.mm£#&mztfLx: mtemz®&* 

LT5~5 01lfi%T-S).&(7)*<»^LV.„ 5fiS%*)H 

-Q\mmm<mT)VA v mzit l < * s . 5 o 
[0058] mvmsm&tonTfrs. -*>j*it&W) 



ttmt. mmm-kw-kmznbx. mtrnztrnt 

T)v**m*-&#>h%mzitL<tt:i>. 

[0059] mmmm^w^cr)^>^~^Mt^m 

SIXTHS --7 A^ftO#**«. ^ttT'-Ift^Ig 
<tl^K&SLT4 0~9 5«4%jWffa LV\ 4 0* 
. b b%K>, 9 5 * 

[00 60] *fciil<3fD^^V;WC. adR3fift»l4 

±d-&*BArc, set**, -jry, ?v?>wmm 
$>&\mzi\ 6<o*»^bft s c: k fc T-s * . 

sew rvn* 'J tt(6]±o^^^^i)n-r &tt&<r>mmftx' 

htltf. m*bXmtltzfflTtl'*}Vi&$:*k-ti><7)t-$-Z>Z 
ktfT'SS 

[0061] ^m^2<rmmttm!mmmmm. 
xh->x. mtm^mzKLx. s^a^-Mt^** 
mm^ti.xmimimn.x'0. 5~5**%. tvps- 
vMt&mzmBftb Lxmmm%x2^9mm%. 
RVfflmm-&v/xteYfr&mmb lt o . 5- 
6 lt % h %mtmmmmmmx'h h . 
[0062] Mie^ia!^«}g^ffl^tiJBttc-i!-^ ^i. s^u 
3-^a^-^j. r^s^^A-fk^s^ftt^cT)^ 
mbLxn. miftmnm&mz-k&txh y/urj^^A 

[0063] ina^a-^A-fk-^iij. r^s-^A-rt; 
[0064] ±mmBmmttm<7>mmmb lt 

(i, (a) x^aa^AatXT/US-^AcO^-fbfe. tt 
-fbKS?^ t L < J4*BHI»^V'n^k 36Ma«k 
^■ts^rft, v-'^a-^Afcitxr^S-^AcoK-ft: 

a^r;w5^^A<7)K^. K-ft*ls^t> l < uAm 

bm&-*h-mm. ytfmmwz*o~izm-&zti2>?>m 
x'bha. ^-rti^mmmx-^h. trz. <c> -j 
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ttV/USrtfftU 3- h mizto*ftM***lftM LTV 
[0065] fflV^<t*««fc tTJi. 0>R(2\ *s * 

x*y-7K rptvuT/P3-/K 4 7TP 

h5hh'n77yf<0x-f/H. h^x 

ZktfX'Zh. 4fc. i<rfeW2«Ja±*S^LTfflv^ 
[0066] *»WK:«&3fctt«*ffll*UfcflB&*{±. 

o. 

[0067] BUffifflttJi. fg»ffJJl£^b-tftfS!l!&£ffl 

htt, ««, «tt, Mtt»iftf>J:d$:18l6$r# 
#OfcOt>ttJBWC**. ffiflc<7)*$ ? t tt(± 1 0 

u mMtnhnT'btLimmizjm-fh zttfx-z h<r> 

[0068] WkW?>Wg.t LTti. (l)^Uay-i- 
**6<IWISHlfc:ai»LT2~l 0ftfi%«0 (T^'J;^ 

3 yffifii) ^oi^ y n y^i48J)ii. < 2 ) #y 
y£I*fblirt=»*l/C3~l 0«fi%-t-WT-&®fl§, X 
t±(3) an-f ^^U^5:K«^S:LT5~1 0 



[0069] y'ja v ^mmitmzwm. lx 2 mm 
%&ffico7 rvju^va >fflwm<ois y r» >$mmu* 
#y ^o^y^&tmtmztmtx 3 m&%*.m 
<7)®m. riujyivzsVtiis^mjmMniiztmLxs 
nm%*m<?)®mx'{t , t . 

^<=5r-5.. x'JayttiAM^lIU 1 OS* 

& r ? y ^ y 3 ymm^^v 3 yjseeas 
Bt^y^o^y^i^JiwtfljfcraaL-t 1 osa 

%Lxioms.%zmtmmx'U. 5«*%*wm- 
v v jammer, x 0 tcwrw y izm-hM&mzg 

[0070] zfzisvzyzmA-r&mmtixii. 7 

mm. v\s?y®ffim&m*-r2>zbwx'is2>. zti 
h<?m. rtvjumm. xj^mmbl *'jx^f« 

^-fTT'*>-?Ttt'^^T't>ttffl-C'#&„ 4fc. ^gffl 

[0071] mmmmcommz&tti&tfv 
ytfmm®. 1 — 5 WT/U33- ■& ^ y 3 yr>v 

3* K<50Sn*^-fi?^S>S v %(lK2B*4MWW!^JR«rc» 
f*:Srf#Si & . rz yr;U3df ~> H<?or;P3 

^nxmrnKKh. ttz. ^mz^m^^tz^v 

-r&zb&x-z&w. mrnzzAizttLtexvisu* 
yy*im'9-&*feMi* ^mwmm4*y< l z£L 

[00723 iM>*#v isvwstLxn. mm. 
* c n x-mtibitormtrnz L<&mx-*z>. 

[0073] 
[-ft 5] 



SiCln, (OH) n 2 R l n 3 (OR 2 ) n 4 



« CI) 



[0074] iiT". R 1 U^fS^RS^^^py 
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<7)T)V*)Vm*m.-f. itlUi , n 2 S^n 3 (JO, 1 
X«J2£^U n 4 li2M4^^L > **On, 
+ n 2 +n 3 + n 4 = 4T#>4. 
C0 07 6] fflfi^ C I 3 TSiSiii^'Jnyr/Pn^ 
^HAiMLU^AMcn^LTtt. Si (OCH 3 ) 4 , S 

1 (OC 2 H 5 ) 4 . Si (OC 3 H 7 ) 4 , Si (OC 4 
H 9 ) 4 , Si (OC 5 H„) 4 . Si (OC 6 H 13 ) 

4 , SiCH 3 (OCH 3 ) 3 , SiCH 3 (OC 2 H 5 ) 3 
. SiCH 3 (OC 3 H 7 ) 3 , SiCH 3 (OC 3 H 7 ) 
3 , S i CH 3 (OC 4 H 9 ) 3 , S i C 1 (OCH 3 ) 
3 , SiCl (OC 2 H 6 ) 3 , S i C 1 (OC 3 H 7 ) 3 , 
SiCl (OC 4 H 9 ) 3 , SiCl (OC 6 H 13 ) 3 ,S 
iCl (OH) (OCH 3 ) 2 , SiCl (OH) (OC 

2 H 6 ) 2 , SiCl (OH) (OC 3 H 7 ) 2 , SiCl . 
(OH) (OC, H 9 ) 2 , SiCl 2 (OCH 3 ) 2 . S 

ici 2 (oc 2 h 5 ) 2 m*mfhzttfx-*h. 

[0 0 77] Ztihi^'Jay^tm^co^VayimX 
-th^mtUi. X*-f7l3cJ8RJK, isVayzfa-? 

[0078] mUf. XV i'U^-rxvWffi'WmAlj 
WitLXii. ( 1 ) v'Jni'T/l^df^Kfc^yv-o 

x-nuTkftmz-tt&jjm. ( 2 ) hxtthi*^ 
m$iz^#co*ttX'i}u*ttmt&ijmwm« *> 4 

(cffl-S-CS ft*** fcV) J: 5 st^&t t> & 

[00 79] x'j3yr;Prj^r^K<7)JlI*^«?32 
ig^SiW^Ji^raLTtJ: 

«t»Hk:»«$-frftfcA(cttlMfcflli(c8WUT 3~6 
3-4 0ll%*tffiL<, 5M;%*gKfc^hy ?A 

[ 0 0 8 0 3 tf'J ^n*-^£tgA$-£4fil8it LT 

UxxxA^liXtt£ftfc»ate«lllHU ^UnySHft 

[0081] sara#rm-f *R^i%^ht»*'j^ 
3Q>( y ^cofe^g«i 1 0 n mUlTC* 4<D 
U*. 1 0 n m£Lh£%62: . ««Jf 4> 

[ 0 0 8 2 ] a n 4 ?)V\s y * *«JB(C«iAf 



) 001-106974 (P2001-1 0fll!8 



*-«a» LT«sHH3&»j«-r 4*i&6«* tmfflT-j) 4 . 

[0083] 4fc N nu4y)i>isvi)tMmt<r>mmyt 

x'W&ztitizaj yjisi/vx&m^&zb i>x-%&. 
[0084] ao^f^ij tKrymm^cnmum t . ta. 

LX 5~4 o U***. MT>VA ys^(in± 
ofctf>fc:« 5 ~ 3 0 M%# J: 0 if 4 L < . 5 **%7j< 

ttSr«f7t^:4(:{i5-l 0fii%j&m:if4 U\ 

[0085] zBjyi^/vx&mx-tmifetLx 
it. T7*))vmm. x^i/fflig, visfymm. *v 

sg-c**. ^^^co^ii^T. r?y;HM&, x^ 

fclM-KiAtt^iTW UtttWufc t<3*»4 - fc 

[0086] ^^an^^yy^li, aith'JW 
**»£»-[ ^>-3c^-r4 -I t iz J: 0#^4 'J #V 
W*-)T t . is y 3 >-r^3df- F SriD^ft? LT# 

•r4^t*«T'^4. 

[00 87] S6fc#fMjjfc:t5vvni. ^y^D^^ 
Lxwa-r&zttfX'Zh. zcomt,. %mm*<nxv 
itmzm. LxmmriMi vmh±.*7F*tt&<r>®. 

-f4.Ifc#>"T#4 

[0088] «1Mi(c«ffl-t 4 tfflft^a o>f y * 

(0^, -eo3n^r;i^>-y^^y^DdrHf>'£7)^ 

SilOn mJ3lT*»a4 tv ». 3 y 
^Ddf-t>c7)S^gAU 0 nm£@;i!)i,<0T$>4 
4Mfttt3WB < & «9 , *#Ji<^)jS3Ktt*tfiT-r 4 *:*>*# 

7 0%OTi:^4^*^4. 
[0089] ^r««NIJ|«|ji(cU%M»^ffiCJ: 4^-fk 

$^lC»-t4Ct*<-C^4. ^ffl-r4Ct*<f#43t 

'' W^?4» : C%«ffl^rtgT*>4. St^SifiiRSli: LXiib 

iZftLX. 0. 005fifl%~l 0M&%. »4L<(i 
0. 0 1««%">-5«*%T'S>4o 4fc s *«*±*^ 

9 L < y tv yymx'9m-th c: t 
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mm. yrn-f'O'^ xtryn-T-^ y? 

S* 4 , — J&tol;:5 0-C~3 0 0'CgJga 5 #£ U\ 
[0091] i$**i0ff${i. 3tMiSUit<0^»^^ 

timmnmx-tf o. im mjsrrc* h t . fttt&« £5$ 

#JSrt Si 2 O/imJiUiC-r*^ U v M4^«rV». 
[00923 ftftMKJRM:* tti£&lftttJ|&J^ifi^& 

a { -e£ sag • wft»<^»4 u«isii. mmtMB. 

~~3 0 0°CWgX'h&. 

[00933 mimmn&Kim^tfXMm&miis 

arc, ^nmtttoJLizti^xmmt* . 
$. tzimmm^itmmt^T'tt tub 2 0 v maw 

z hmm lx l 4 0 t:Mz& 1 *jsttttfl«>$r < & . 

[ 0 0 9 4 3 3tJ)M»i*>*S £ 0 . lxxmJiUi20Atm 
5 0 n m<0^3m^jS^{i8 0 %&.±X\ ^ 2 

%&Tco i>c?>zn&zttfX'Zh. w&tmmmm 
mm*, mtzmtozm^zmnr. mGtLtz*n%mt: 
mmtLxmrnx-z. ttzmm^mm^^xi> . m 
fttnmzmco z ttfzwximmen.x-b&tit: 

[00953 znx -5 izbx®e>ti&*mx?>%Mim. 
&mmmi. smmximiti- v y ^A^mrn^ 2 o«c 
T-2 4B#ia. w&m&mmkmizimzttmz, g*g 

[00963 xmicwmmiiffiuziimm*. mm 
mm. mm. *&l hU 
^•vk mmm. mm. mm. by^mmi. 

k nm&w$iz&mx'£&. wtzjm&mnmxr* 
m^mmrxm ^tit^iz , ^mxtmiK 1 ^? 



[0097 1 

immmi mz. mmfrnzx^gmzzbizmmzm 

1 ) fflmw®mmmm 
< 1 > mm 

(c - 1 ) mmmit^y/j^ t^fgsn 

m) 

[00983 ( 2 ) TA/S-^-Mfr^ 
T/l'S-^ivfl^Hi, <JW> (a-1 ) XI4(A-2)<9 

( A- 1 ) BMk*BMtT;u5-^A h ) ma 

T amyrJ 5 *;i«7;i/ swu-io. ttflll^ 

ig2~2 0 nm) 

(A- 2) T/l'S-^A^vra^yF) SrX^y- 
/H>TUfl*#» U 150 °CX*&mk 2 0 0 °C~ 3 5 0 

1 5 0'C^.fp^it*®«^'5 0-100m' / %<F>h 
0) 

[00993 ^jUa-^Mt^alt. K<?> ( z - 1 ) x 
«(Z - 2><OV7P»?RX«fl:^l!l»*flEffl Lfc. 

(Z-l) jfdf ^«K^;l/3=.»7A- 1 
B^W^^^n^A^h^rhdfxK (TBZR) 
col 0%x^y-;^?gS:^';P3X'>AiS^c7)2fg ; t^ 

co»is-< ^-y^^-rs 6 1 %msL*maL. wmm<r> 1 

(Z-2) ^y«l^3--)A-2 
tcjS»U 1 0%*®mt Ltzik. 1 2B#ra»DSftLT 1/ 

[01003 ( 3 ) ^(mmm&mm^mcomm 

tz. 

[0101] 2 ) ^M«ffl^tiJtf*c7)gi§ 

(1) tm 

(TA) V-^^^A$S!^X« 

<?,TjB f r^-f xxx;HS7 ^ 

(to mnm.v-fmi'-b 

(td) ^r^U;w« 

(TE) r/i-sis 

[0 10 2] (2>«3g»ra 

Ltz. 
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(ps-i ) mmivmi/va-y^rhvxh^i/v*:; 

-?— 

(PS- 2) 3^3-h»Ky*b*S^n*if>lttft 
%*^>U>>V>r-h5 1 

(PS- 3) rj^n-hS^Uxhdf^vodfHfyffi.S, 

[0103] mmm^z-t^-thaa-f ^j^o^tL 

X. <K«D*>«)«:ttfflLfc. 

(KS-1) ftk&fhl£ <*) Sn&A«* ^a-f h'S I - 
3 5 0. *>HPf27-9nm 

(KS-2) BftflS* <») Wffi&&XS-T~y7XS 
T— X S , ^fS4 - 6 n m 
[0 104] jKU v-odf-tf^t L<{ino^^;P^'J^ 

x'J 3V***«afJBHJIJ»+<0S i 02 CSWLT* 

(J-l) >-'jny#^rft3M4%WT7'J^-^U3 

(J-2) y'Ja^tll om^r^U/P-y'J 

(J- 3) v-'j=jy*«3fifi%or^'j;i^-^y3 

(J-4) ^ l j3y^fi3fi4%c0x^>— y'Jn 

( J — 5 ) x'J3 y^*3 S4%C0^ 'J x^x^- i" 

( j - 6 ) r ? u )vx.~?)vi? 3 vfflfe*.mm 

[0 10 5] sKU ^n*ifyt>L< {430^*7^ 
D ) „ ( TE ) tf)i§-£8 0'CX\ ZttWHt 12 0 *CT 

[0106] ( 3 ) %$mm 

mamma* tmnm*w 2 xz myrw&wmmt 

[0107] 3 ) %mmnm&w<r>mmm. 
( 1 ) mxtsm^mam 

^§70mmX70mmMOHiL!t3t«iS-i»L 
fcttSS:. 5§=«4 'J y YiWVMVv? XWJJxmk 

xSr. T;l''rbKiiJK* < 50 0ppmtc^|,«J:^tcJp^ 
fc. &WC\ ffl#S*H(C«J1.tWWS2mW/cm* co:/ 



77?7-(KFL 15BL-B 8tT«»<») 
SSI) <D*fc2l*ISIBB8tflL #»rtSW>77krt b'#*il 

[0108] HHffiS2f!{iTfe<7)iI *> . 
2«*BIfBWfiW)r/»'Tb KrfxiMOH* 
5 0 p p mUlT A 
50— 200ppm B 
200— 300ppm C 
300~450ppm D 
4 5 0 p p mfcLb E 
[0109] ( 2 ) ff SttffffKK 
*l«fi(*ffl«rtfcK«*liffc:. «DI»:J:ot2mm<D 
IBIH|-C2 5ffl<04-rBSr»(KL. JIS-K5400C 

fc. fPftjftJ&tt, J I S-K54 OOtcfEtgOS^T-fi 1 

[oiio] (3) nrivtivmm. 

TfJlRtfO * -/pxdf * ^asR"C& 0 . Bfje*ttT+# 

AixJt^'Jx^-^^igt'-^-lcT**^ 1 2 
0mm£T'?S« U S«"C 2 4 ^IBHfcilLJb . *<0«K 

L . BUgffTCH < tt» x 2 B$|gg 

[oiin 7k.wtfti~hvi?j»*mmtmLx^tzffim 
%ittfm#mu*b)mLX'j?%^i>v>&mTM mt 

[0 112] (4) 'v*X*f5}Hj£ 

LX. Jfl»LfcKfK0**5 5 0 nmOg%ltiS& 
fttf^4X¥£BK$Hfc**» (BAKfWr («) 
8 U-4000I) TfflSgUfc. 
[0113] ( 5 ) WAttisKi* 

jeMMEfcfiWfLfctsfiK^v^^-f bxmm^m3 

mW/cm! Oft?:. &Jg4 0*C. 9 0 %cOM 

?SfiS*il*lT*5 0 0B#raBSItm, J I S K54 0 0C 

mikLfc. ms^dRii. nmnwmtmttLtz. 

[0114] OTc^m 1 «fc:*»^<o«3S^i, m $ , 
fi^*^&3gi.^HJfiWaiXitl^O««$r. ^2* 

[0115] 
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